Faster repair of DNA double-strand breaks in radioresistant human tumor cells.
To investigate the molecular basis of radiation resistance in human tumor cells, the induction and repair of radiation-induced DNA single- and double-strand breaks was determined by DNA elution analysis in two normal human cell lines and 12 early-passage human tumor cell lines of varying radiosensitivities. The radiosensitivities (D0) of the cell lines ranged from 1 to 2.9 Gy. Inherent cellular radiosensitivity was found to directly correlate with the rate at which the DNA double-strand breaks were repaired. Radioresistant cell lines repaired approximately 90% of their radiation-induced DNA double-strand breaks within 1 hr of irradiation while more radiosensitive cell lines required 2-4 hr to repair the same fraction of damage. Radioresistant cell lines also had lower initial DNA double-strand break frequencies. DNA single-strand break induction and repair was not found to be an important factor in the radiation response of human tumor and normal cell lines. Therefore, the rate at which DNA double strand breaks are repaired is a critical factor underlying radioresistance in human tumor cell lines.